
 
 
 

Welcome to  
NASA Applied Remote Sensing Training (ARSET) 
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Introduction to NASA Earth Science 
 Data Products, Portals, and Tools  
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Time: 8 to 9 am Eastern US time	
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Important	
  Informa+on	
  

	
  
Presenta+ons	
  URL:	
  	
  
	
  
h$p://arset.gsfc.nasa.gov/	
  
	
  
	
  
Contact	
  for	
  Reques+ng	
  Recorded	
  Link	
  for	
  the	
  Webinars:	
  
	
  
Marines	
  Mar6ns	
  :	
  	
  marines.mar6ns@ssaihq.com	
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Past	
  Presenta+ons	
  	
  
h$p://arset.gsfc.nasa.gov/	
  

	
  



Week 1 Week 2 

NASA Data Products 

Course Outline 

NASA	
  Data	
  Applica+ons	
  with	
  GIS	
  	
  

NASA Earth Science 

4	
  

NASA Data Centers 

Week 3 Weeks 4 &	
  	
  	
  	
  	
  Week	
  5	
  



Week	
  4	
  Outline	
  
	
  NASA	
  Data	
  for	
  Air	
  Quality	
  Monitoring	
  	
  and	
  

Water	
  Resources	
  Management	
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Air	
  Quality	
  and	
  Water	
  Resources:	
  	
   	
  	
  
	
   	
  	
  

Ø  Data	
  Parameters	
  
	
  

Ø  Examples	
  of	
  Data	
  Applica6ons	
  
	
  
Ø  Live	
  Demonstra6ons	
  of:	
  

•  Monitoring	
  Air	
  Quality	
  using	
  Worldview	
  and	
  Giovanni	
  	
  	
  
•  Monitoring	
  Rainfall	
  over	
  Nile	
  River	
  Basin	
  and	
  Monitoring	
  

Drought	
  over	
  Western	
  US	
  using	
  Giovanni	
  
•  GIS	
  Analysis	
  of	
  Nile	
  River	
  Basin	
  Rainfall	
  	
  	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  	
   	
   	
   	
   	
   	
   	
  	
  



Air	
  Quality	
  Data	
  and	
  Applica+ons	
  



  Air Quality  

How	
  measurements	
  of	
  Air	
  Quality	
  can	
  be	
  used	
  by	
  
decision	
  makers	
  for	
  the	
  implementa6on	
  of	
  air	
  quality	
  
standards,	
  policy	
  and	
  regula6ons	
  for	
  environmental,	
  
economic	
  and	
  human	
  welfare.	
    

* 





Satellite Products for Air Quality Applications 



Satellite Products for Air Quality Applications 

Particulate MaLer	
  (PM,	
  dust, haze, smoke)	
  

●  also	
  known	
  as aerosols 

●  general term used for a mixture of solid particles and liquid 

droplets  

●  Natural (dust and volcanic ash) and anthropogenic aerosols 

(biomass burning smoke, industrial pollution)  

●  reduce visibility and induce respiratory diseases  

●  Particular matter with particle diameters less than 2.5µm (PM2.5) 

can cause lung and respiratory diseases and even premature 

death. 

   
 
    
        



Some kinds of aerosol 
data available from 

satellite. 

 Several satellites provide state-of-art aerosol measurements 
over global region on daily basis   
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Satellite Products for Air Quality Applications 

Trace	
  Gases (CO, NO2,	
  SO2,	
  ) 
 

	
   Remote	
   sensing	
   of	
   trace	
   gases	
   uses	
   the	
   signature	
   of	
   gas	
  
absorp6on	
  at	
  dis6nct	
  absorp6on	
  spectra.	
  	
  

	
  

	
   By	
   knowing	
   how	
   and	
   by	
  what	
   amount	
   different	
  molecules	
  
absorb	
  radia6on	
  at	
  different	
  wavelengths,	
  we	
  can	
  iden6fy	
  a	
  
"fingerprint"	
  for	
  each	
  atmospheric	
  cons6tuent	
  and	
  es6mate	
  
physical	
   measurements	
   (such	
   as	
   number	
   density,	
   par6al	
  
pressure,	
  column	
  amount)	
  of	
  the	
  different	
  gases.	
  

 
    
        



•  a precursor of sulfate acid (acid rain) and sulfate particle 
•  colorless gas with a suffocating, choking odor.   
•  toxic to humans  
•  primary from burning of coals (smelters, power plants) 
•  sometime from volcanic eruptions 
   

SO2 



	
  

●  precursor	
  of	
  nitrate	
  acid	
  	
  (causes	
  acid	
  rain)	
  
●  nitrate	
  acid	
  +	
  ammonia	
  	
  nitrate	
  par6cle	
  par6culate	
  pollu6on	
  
●  Toxic	
  
●  primarily	
  from	
  vehicle	
  exhaust	
  and	
  other	
  combus6on	
  
	
  	
     

NO2 



●  major	
  component	
  of	
  air	
  pollu6on,	
  produced	
  by	
  fossil	
  fuels,	
  biomass	
  burning,	
  
●  linked	
  chemically	
  to	
  O3	
  
●  an	
  ideal	
  'tracer'	
  
●  highly	
  variable	
  geographically	
  and	
  temporally	
  
	
  
	
  	
     

CO	
  	
  	
  -­‐	
  Carbon	
  Monoxide	
  









Who can benefit from NASA Air Quality data? 
     
u  Policy makers 
u  Regulatory Agencies  
u  NGOs 
	
  
ARSET	
  course topics include: 
 
    Case Studies in air quality analysis tailored to end-user 

needs, such as urban air pollution, dust, and fires. 
    Satellite aerosol and trace gas products, their application and 

relationship to in-situ monitor data. 
    Long Range Transport of atmospheric aerosols (or 

particulate matter) and trace gases. 
    Satellite and regional air quality model comparisons 
         

        



Image Archive and Gallery Links 
	
  
Worldview 
https://earthdata.nasa.gov/labs/worldview/ 
 
 
MODIS Rapid Response Site 
http://earthdata.nasa.gov/data/near-real-time-data/rapid-
response 
 
 
NASA’s Visible Earth 
http://visibleearth.nasa.gov 
 
 
NASA’s Earth Observatory 
http://earthobservatory.nasa.gov 
 
 
 



For	
  further	
  reading	
  on	
  Air	
  Quality	
  Applica+ons:	
  	
  
	
  
ARSET:	
  hLp://arset.gsfc.nasa.gov/airquality/applica+ons	
  
	
  
For	
  further	
  data	
  access:	
  	
  
	
  
GIOVANNI : http://disc.sci.gsfc.nasa.gov/giovanni 
	
  
EOSDISC Reverb global search tool: http://reverb.echo.nasa.gov 
	
  
GES-DISC: http://disc.sci.gsfc.nasa.gov 
	
  
Mirador Archive:  http://mirador.gsfc.nasa.gov 
 
Global Sulfur Dioxide Monitoring Homepage:  http://so2.gsfc.nasa.gov/ 
	
  
MODIS	
  LAADSWeb:	
  h$p://ladsweb.nascom.nasa.gov/data/search.html	
  
	
  

Aura	
  NO2Data: http://avdc.gsfc.nasa.gov 
 
	
  
 
	
  











Live	
  Demo	
  	
  
	
  Air	
  Quality	
  Monitoring	
  



Water	
  Resources	
  Applica+ons	
  



Water	
  Resources	
  Management	
  
Ø  Requires	
  balancing	
  Fresh	
  Water	
  availability	
  and	
  usage	
  
	
  
Ø  Precipita+on	
  (rain,	
  snow)	
  is	
  the	
  main	
  source	
  of	
  Fresh	
  Water	
  –	
  

regionally,	
  stream	
  flow,	
  lakes,	
  soil	
  moisture,	
  and	
  ground	
  water	
  also	
  
contribute	
  to	
  available	
  Fresh	
  Water	
  

Ø  Evapora+on	
  and	
  Evapotranspira+on	
  contribute	
  to	
  the	
  loss	
  of	
  water	
  to	
  
the	
  atmosphere	
  and	
  the	
  deple6on	
  of	
  available	
  Fresh	
  Water	
  

Ø  Fresh	
  Water	
  usage	
  changes	
  regionally	
  according	
  to	
  popula6on,	
  
agricultural,	
  and	
  industrial	
  prac6ces	
  

Ø  There	
  is	
  substan6al	
  spa6al	
  and	
  temporal	
  variability	
  in	
  these	
  factors	
  due	
  
to	
  natural	
  (e.g.	
  weather	
  and	
  	
  climate	
  variability)	
  and	
  human-­‐induced	
  
influences	
  (e.g.	
  climate	
  change,	
  land	
  use,	
  popula6on	
  change)	
  



•  Rain     
•  Temperature  
•  Humidity 
•  Winds  
•  Soil Moisture   
•  Snow/Ice 
•  Clouds 
•  Terrain 
•  Ground Water 
•  Vegetation Index 
•  Evapotranspiration 
•  Run off 

 
 
  
 

All these quantities are available from satellite observations as well as from models 
Quantities in green are derived from satellite observations 
Quantities in red are from land and atmosphere-land models in which satellite 
observations are assimilated  

NASA Satellites and Earth Systems models provide global 
scale water Resources quantities on hourly, daily, seasonal, 
and multi-year time scales useful for water resources, flood, 
drought monitoring and management  

Fresh Water Components over Land 
 
Rain amount 
Snow/Ice, Snowmelt amount 
Run off, Stream flow 
Soil moisture 
Evapotranspiration 
Ground water 
  



Satellites/Sensors	
  for	
  Disasters,	
  Land	
  and	
  Water	
  Resources	
  Parameters	
  

Satellite	
   Sensors	
   Quan++es	
  

TRMM  Precipitation Radar (PR)  
TRMM Microwave Imager (TMI)  
 Visible Infrared Scanner (VIRS) 

Rain Rate, Vertical Rain 
Rate Profile, 
Accumulated Rain, Soil 
Moisture 

Terra and Aqua MODerate Resolution Imaging 
Spectroradiometer (MODIS) 
  

Snow Cover, Vegetation 
Index, Leaf Area Index, 
Land Cover , Clouds 

Aqua Atmospheric Infrared Sounder 
(AIRS) 
 
 
 
 
Advanced Microwave Scanning 
Radiometer for EOS (AMSR-E) 

3-dimensional 
Atmospheric 
Temperature and 
Humidity, clouds 
 
Snow Water Equivalent, 
Sea Ice, Soil Moisture, 
Rain Rate 

Landsat 
 

(Enhanced) Thematic Mapper  
(ETM) 

Vegetation Index, Leaf 
Area Index, Land Cover 

Grace K-Band Ranging Assembly  Terrestrial Water 

Also:	
  
	
  
GPM	
  -­‐	
  Global	
  Precipita6on	
  Measurement	
  mission	
  	
  (launched	
  	
  in	
  February	
  
2014)	
  to	
  improve	
  TRMM	
  precipita6on	
  
SMAP	
  –	
  Soil	
  Moisture	
  Ac6ve	
  Passive	
  (to	
  be	
  launched	
  in	
  November	
  2014)	
  to	
  
provide	
  high	
  quality	
  soil	
  moisture	
  measurements	
  
	
  



Models	
   Quan++es	
  

MERRA 3-dimensional Winds, 
Temperature, Humidity, Clouds, 
Rain Rate ,Snow Mass, Snow 
Cover, Snow Depth, Surface 
Snowfall Rate,  Evapotranspiration 

GLDAS/NLDAS  Evapotranspiration, Multi-layer 
Soil Moisture, Rainfall, Snowfall 
Rate, Snow Melt, Snow-Water 
Equivalent, Surface and  
Sub-surface Runoff 

  

NASA Models Data 
For Water Resources and land Management 

 



Water	
  Resources	
  Data	
  Usage	
  and	
  Applica+ons	
  



SERVIR:	
  Regional	
  Flood	
  Monitoring	
  System	
  uses	
  TRMM	
  near-­‐real	
  +me	
  rainfall	
  data	
  in	
  
a	
  hydrology	
  model	
  to	
  iden+fy	
  flooding	
  poten+al	
  over	
  Africa	
  	
  

h$ps://www.servirglobal.net/Africa.aspx	
  

Flood	
  Monitoring	
  
and	
  Warning	
  



Extreme	
  Rain	
  Detec+on	
  System	
  (ERDS)	
  uses	
  TRMM	
  Rainfall	
  	
  	
  
hLp://www.ithacaweb.org/projects/erds/	
  

Provides	
  informa6on	
  to	
  UN-­‐
World	
  Food	
  Program	
  –	
  
suppor6ng	
  humanitarian	
  
opera6ons	
  



Limpopo River Flooding  

TRMM	
  and	
  Mul+-­‐satellite	
  
Precipita+on	
  (TMPA),	
  surface	
  
temperature	
  and	
  winds	
  from	
  
MERRA	
  
Used	
  in	
  a	
  hydrology	
  model	
  

Streamflow	
  	
  
monitoring	
  	
  
and	
  
Flood	
  Detec6on	
  



Monitoring	
  Tropical	
  Cyclone	
  Intensity	
  	
  

h$ps://www.youtube.com/watch?v=TfVlz7-­‐
x4TE	
  

Landslide	
  Poten+al	
  
TRMM	
  near-­‐real	
  Time	
  and	
  Accumulated	
  	
  Rainfall	
  

December	
  9,	
  2013	
  	
  
Landslide	
  over	
  Brazil	
  	
  

h$p://trmm.gsfc.nasa.gov	
  
/	
  



	
   	
  Land	
  Informa+on	
  System	
  and	
  Soil	
  Moisture	
  Applica+ons	
  

	
  
Water	
  resources:	
   	
  Regional	
  water	
  balance	
  and	
  effec6ve	
   	
   	
   	
   	
  

	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  governance	
  
	
  
Natural	
  Disaster:	
   	
  Drought	
  early	
  warning	
  and	
  decision	
  support,	
  

	
   	
   	
   	
  	
   	
  	
  Improved	
  flood	
  forecas6ng	
  and	
  mapping,	
   	
   	
   	
  
	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  soil	
  infiltra6on	
  condi6on	
  

	
  
Agriculture: 	
   	
   	
  Predic6on	
  of	
  agricultural	
  produc6vity	
  (USDA),	
   	
   	
  

	
   	
   	
   	
   	
  famine	
  early	
  warning,	
  crop	
  monitoring	
  
	
  
Weather: 	
   	
   	
  More	
  accurate	
  rainfall	
  predic6on	
  
	
  
	
  

hLps://c3.nasa.gov/water/projects/	
  
hLp://smap.jpl.nasa.gov/applica+ons/	
  



h$p://www.ecocast.org/dgw/sims	
  
	
  

Landsat-­‐Evapotranspira+on-­‐used	
  for	
  Irriga+on	
  management	
  over	
  central	
  California	
  

Economic	
  benefits	
  by	
  conserva6on	
  of	
  water	
  and	
  energy	
  



Monitoring	
  Near-­‐real	
  Time	
  and	
  Seasonal	
  Rainfall	
  
from	
  TRMM	
  over	
  Nile	
  River	
  Basin	
  

(major	
  component	
  of	
  freshwater	
  budget)	
  	
  
	
  Using	
  Giovanni	
  	
  

Live	
  demonstra+on	
  of	
  ge_ng	
  data	
  from	
  Giovanni	
  for	
  	
  
	
  

	
   	
  -­‐	
  visual	
  monitoring	
  
	
   	
  	
  	
  	
  	
  	
  	
  -­‐	
  downloading	
  digital	
  data	
  to	
  use	
  in	
  decision	
  	
   	
   	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  support	
  models	
  or	
  tools	
  
	
   	
   	
   	
  	
  



Giovanni	
  	
  
GES	
  DISC:	
  Goddard	
  Earth	
  Sciences,	
  Data	
  and	
  Informa+on	
  Services	
  Center	
  	
  

hLp://disc.sci.gsfc.nasa.gov/giovanni	
  

Hydrology	
  Portal	
  



TRMM	
  Rainfall	
  and	
  GLDAS/NLDAS	
  Data	
  	
  

Data	
  Parameters	
  



Nile Basin 

	
  Mean	
  rain	
  rate	
  from	
  TRMM	
  (1998-­‐2013)	
  	
  

Covers	
  about	
  one	
  tenth	
  of	
  the	
  
land	
  area	
  of	
  Africa.	
  	
  
Water	
  shared	
  by	
  11	
  countries:	
  
Burundi,	
  DR	
  Congo,	
  Egypt,	
  Ethiopia,	
  
Kenya,	
  Rwanda,	
  South	
  Sudan,	
  The	
  
Sudan,	
  Tanzania,	
  Uganda.	
  



Seasonal	
  Accumulated	
  Rainfall	
  over	
  Nile	
  River	
  Basin	
  in	
  2014	
  

	
  	
  	
  	
  	
  	
  	
  Dec-­‐Jan-­‐Feb	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Mar-­‐Apr-­‐May	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Jun-­‐Jul	
   mm	
  



	
  Drought	
  Monitoring	
  over	
  Western	
  US	
  using	
  
NLDAS	
  Modeling	
  Data	
  



Current	
  Condi+on:	
  California	
  Drought	
  Con+nues	
  

Mul6-­‐agency	
  
(NOAA,	
  USGS,	
  
USDA),	
  Mul6-­‐data	
  
indicators	
  used	
  for	
  
mapping	
  weekly	
  
drought	
  condi6ons	
  



Ground	
  Water	
  Deficit	
  Monitored	
  from	
  GRACE	
  Satellite	
  
also	
  Shows	
  Hydrological	
  Drought	
  over	
  California	
  

	
  	
  

Used	
  by	
  Na6onal	
  Drought	
  Mi6ga6on	
  Center	
  to	
  Monitor	
  Hydrological	
  Drought	
  	
  



Worsening	
  meteorological	
  
and	
  hydrological	
  drought	
  
over	
  California	
  

NLDAS	
  Rain	
  Fall	
  

NLDAS	
  Soil	
  Moisture	
  (0-­‐100	
  cm)	
  

Decreasing	
  rainfall	
  
and	
  soil	
  moisture	
  
over	
  south-­‐central	
  
California	
  



h$p://www.pecad.fas.usda.gov/cropexplorer/modis_ndvi/modis_ndvi.aspx?
regionid=us&ndvi_folder=us_south_west	
  
	
  

Agricultural	
  Drought	
  Monitoring	
  from	
  MODIS	
  

Deficit	
  of	
  	
  
Vegeta6on	
  

Departure	
  from	
  10-­‐year	
  
Mean	
  



Live	
  Demo	
  :	
  Giovanni	
  to	
  Access,	
  Analyze,	
  
Visualize	
  Water	
  Budget	
  Components	
  



Live	
  Demo	
  
Data	
  obtained	
  from	
  Giovanni	
  can	
  be	
  easily	
  imported	
  into	
  

GIS	
  
	
  

Example	
  of	
  Rainfall	
  over	
  Nile	
  River	
  Basin	
  	
  



Live	
  Demonstra+on	
  of	
  Case	
  Studies	
  	
  
	
  	
  Data	
  Access	
  and	
  Analysis	
  for	
  Disaster	
  

Monitoring	
  and	
  Land	
  Resources	
  Applica+ons	
  
with	
  GIS	
  	
  

Coming	
  Up	
  Next	
  Week	
  -­‐-­‐	
  



Thank You! 

Amita	
  Mehta	
  	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  email:	
  amita.v.mehta@nasa.gov	
  


